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a highly effective and economic decolorizing 
carbon for the refining. of vegetable oils. 


Plant: Tyrone, Pa. 


Warehouse stocks carried 


Edgar R. Adler 
St. Louis. ...C. B. R. Fitzwilliam & Co., Ltd. 
San Francisco. ... Braun-Knecht-Heimann Co. 


Sole Manufacturers 


Industrial Chemical Company 
200 Fitth Avenue, New York 


BATAILLE OIL PLANT METHODS 


SUPER-DEODORIZATION 
AND 
VACUUM REFINING 


for any vegetable oil known 


UPER-DEODORIZATION at a guaran- 

teed minimum operating vacuum of 29.7”, 

which means better oil, | to 2 hour treatment 
and lower temperatures. 


VAcuUuM NEUTRALIZATION, pro- 

ducing dry soap-stock during neutrali- 
zation, which settles more quickly than 
ordinary foots, gives a cleaner separation, 
and, primarily. produces oi) with less than 


0.01% F.F. A. 


ACUUM BLEACHING doubles the ac- 

tivity of the Fuller's Earth. One-half 
the quantity can be used—with one-half 
the bleaching loss. 


SOLVENT EXTRACTION 


for seeds, press-cakes, copra and 


corn-germs 


ITH a Bataille Extractor, instead of 

leaving 120 lbs. of good oil in each ton 
of meal, you will reduce this loss to only 
20 lbs. $9.00 worth of oil saved. 


UE toa special process, the meal is ab- 
solutely freed of any trace of solvent, 
and is used as cattle-feed the world over. 


XTRACTED oil is actually easier to 

refine than pressed oil, and extracted 
mea! has a higher protein content than 
pressed meal. 


EDOUARD BATAILLE 


OIL EXTRACTION AND REFINING MACHINERY EXCLUSIVELY 


:: 101 Park Ave. :: 
NEW YORK CITY 
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EDITORIALS 


With this number the Journal of Oil and Fat Industries as a Quar- 
terly ceases tc -xist, to become shortly a monthly magazine published by 
Miller Freema.. of New York, San Francisco and Seattle. 

Our President has requested that the following statement made by 
Mr. Cluff be incorporated in an editorial for this issue: ‘“The publication 
of the JOURNAL by our Society will cease with the October issue, but the 
publication will be continued under the same name by the Miller Freeman 
Company of New York, with the codperation of this Society, and all 
members of the Society in good standing will continue to receive the 
JouRNAL as published by the Miller Freeman Co., without any increase in 
dues.” 

To Messrs. Cluff and Morrison the Society is indebted for this arrange- . 
ment which will give the members a monthly magazine, without any of 
the responsibility for its financing. Mr. Morrison says farther of the 
agreement between the A. O. C. S. and Mr. Freeman ‘that, ‘‘While they 
are standing all the expense and receiving any benefit there might be in 
advertising, etc., we will have very considerable control over the character 
of the papers to be printed. These are to be submitted to a committee of 
our Society for review.’ 

Further than this your present editor has no knowledge of the arrange- 
ments which have been consummated but doubtless the first number of 
the new periodical will bear the names of its editorial staff and the Society's 
committee who will review all papers before their publication. 

It is confidently expected that the new venture will both add to the 
prestige of the Society and gratify its members by giving them at more 
frequent intervals, a larger, better publication. As Mr. Morrison has 
said, “It was better to try to build up a strong magazine in some other 
manner than have a weakling such as, I feel, our magazine would have 
been had we attempted to carry out our original idea under the circum- 
stances as they have developed.’ 
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EDITORIALS 


Bon Voyage 

The writing of a final editorial is almost as difficult as the penning of an 
obituary for one’s own child. If, however, one has a real faith in the glories 
of the future neither need be heart breaking. The journal of Oil and 
Fat Industries is not to die but merely pass on into a realm of bigger and 
brighter days. Yet those of uswho have notonly seen its birth, and watched 
those first tottering steps out into the great wide world, but planned for 
its coming months before it was born, cannot help but feel a sadness in 
seeing it grow out of our care. 

There comes in time to him who builds any business, a feeling toward 
it not unlike that of human kinship and to the editors and publishers of a 
journal this is almost that of fatherhood. One comes to look upon the 
printed page that issues from the press as he would upon the babe for 
whose birth there had been weeks of loving preparation. When, then, 
there is no more watching, planning, hoping and fearing for the welfare 
of the infant, the feeling of relief from worry and work is not unmixed 
with a sense of loss and loneliness. 

That this is the mood of our splendid publisher is indicated by expres- 
sions in his recent letters. Mr. Mack says, “At first I was very much 
disappointed to think my personal efforts had gone to build a journal 
for some one else, but after thinking the matter over I return to my old 
philosophical argument that good seed properly planted will some day 
be harvested."’ And in another letter, ‘‘We have assisted in our small 
way, in the last twenty-five years, a number of scientific societies to build 
for themselves successful publications: The work and sacrifice contributed 
by many individuals in building these scientific journals has been an 
inspiration to us and we have discovered that a printer can lose nothing 
by throwing all his energy and thought into assisting such individuals in 
building these monuments to science.”’ 

To Mr. Mack, President of the Eschenbach Printing Company, the 
Editor wishes to make this most tardy public acknowledgment of the 
great debt he personally owes for continual assistance and untiring pa- 
tience with one who was absolutely ignorant of all the things an Editor 
should know. Without Mr. Mack’s assistance, and insistence, the very 
cover of TH1s JoURNAL would never have come into being. He not only 
suggested the design but, when the funds of the Society would nct quite 
stand the expense of the plate, generously donated it himself. We owe 
him a real debt, and one of the keenest regrets at the coming change is 
that, just at the time when the JouURNAL was beginning to pay him some 
little profit, he is losing its printing. 

We have on several occasions expressed our appreciation of the untiring 
efforts made by Mr. Smith, our manager, in the securing of advertising. 
He too feels disappointed that we cannot carry on a little longer until the 
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advertising will pay a larger part of the expense of printing than now 
because of our small circulation. The paltry return which Mr. Smith has 
received as his percentage of the net revenue of advertising would hardly 
have looked good to a printer’s devil. He, as Mr. Mack, must take his 
pay now, not in prospective profits, but the satisfaction of a hard job well 
done. 

To the Editorial Staff and especially Miss MacDonald, the Editor is 
deeply grateful for help, often when it was most sadly needed and always 
generously and freely given. 

And so we, as a little family, your servants for a brief while, bid you 
adieu and wish you God-speed in your larger venture. The opportunity 
is still yours to make the Journal of Oil and Fat Industries a publica- 
tion which will rank with the other journals of American Scientific Socie- 
ties throughout the world. It may be a bit harder to fill a monthly with 
all high-grade articles by men such as Dr. C. A. Browne, Geo. S. Jamieson, 
Arthur Holmes, Glen Pickard, Dr. Wesson and others who have been our 
contributors in the past but it can be done if the whole Society is heartily 
behind their Official Organ. 


ADDITIONAL COMMITTEE APPOINTMENTS 


There were some committees mentioned in the July JouRNAL whose personnel was 
not complete at that time. All appointments have now been made as follows: 
SEED COMMITTEE: 

D. C. Picard, Chairman 

G. R. Dunning, C. H. Cox, A. W. Putland, W. D. Hutchins. 
UNIFORM METHODS COMMITTEE: 

F. B. Porter, Chairman 


Archibald Campbell, D. C. Picard, P. S. Tilson, W. D. Richardson. 


SuB-COMMITTEE ON THE DETERMINATION OF THE DETERGENCY OF SOAP PRODUCTS: 


L. F. Hoyt, Chairman 
R. K. Brodie, Perey H. Walker, H. S. Mitchell. M. H. Ittner, E. T. Marceau, 


John S. Boulden. 
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ORIGINAL CONTRIBUTIONS 


THE CHEMICAL COMPOSITION OF THE BITONTO TYPE orf 
ITALIAN OLIVE OIL 


By WALTER F. BAUGHMAN AND GEORGE S. JAMIESON 


An investigation of the composition of olive oil expressed from Mission 
olives grown in California has already been reported.' Since then the 
composition of the Bitonto type Italian olive oil has been determined in 
order to compare the compositions of two samples of oil expressed from 
different types of olives grown in two widely separated parts of the world. 

Chemical and Physical Characteristics.—‘The more important chem- 
ical and physical characteristics of the Italian oil are recorded in Table 1. 
The results for the California oil are also given and a comparison shows 
that the differences are small. The most important differences are in the 
percentages of saturated and unsaturated acids. The Italian oil contains 
2% more saturated acid and a correspondingly smaller percentage of un- 
saturated acid than the California oil. 


TABLE 1 


Italian oil California oil | 

Specific gravity 25/25° 0.9120 0.9119 
Refractive index 20° 1.4690 1.4690 
Acid value 1.8 1.3 
Iodine number (Hanus) 84.4 85.1 
Saponification value 190.8 190.6 
Unsaponifiable matter (per cent) 3 1.0 
Acetyl value 7.0 11.2 
Saturated acids (determined) iodine no. 7.9 (per 

cent) 11.9 
Unsaturated acids plus unsaponifiable matter 

(determined) (per cent) &3.4 
Iodine number of unsaturated acids 94.2 
Saturated acids (corrected) (per cent) 10.9 8.9 
Unsaturated acids (corrected) (per cent) 83.3 85.2 


Unsaturated Acids.—The iodine number of the unsaturated acids 
fraction was 94.2 which indicated that this fraction consisted of oleic acid 
(iodine number 90.1) and linolic acid (iodine number 181.4). Using these 
data the following percentages were calculated: 


Glycerides in 


; In original oil original oil 
% % % 
Oleic acid 95.51 79.56 83.1 
Linolic acid 4.49 3.74 3.9 
100.00 83.30 87.0 


! Tors JOURNAL, 2, 40 (1925). 
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Saturated Acids.—The methyl esters of the saturated acids were 
prepared and fractionally distilled under diminished pressure as deseribéd 
in the article on California olive oil. The fractions were analyzed and their 
compositions calculated from the analytical data as described in the pre- 
vious article. The following percentages of saturated acids were found 
to be present: 


Glycerides in 


In original oil original oil 

Myristic acid 0.04 trace trace 
Palmitic acid 80.87 8.81 2 
Stearic acid 17.28 1.88 2.0 
Arachidic acid 1.81 0.20 0.2 
100.00 10.89 11.4 


Arachidic, stearic and palmitic acids were isolated from various frac- 
tions by crystallization from alcohol and their identity established by 
the melting points and by observing whether or not these melting points 
were lowered when the substances were mixed with equal amounts of 
the respective acids which they were suspected of being and the purity of 
which had been established previously by elementary analysis. It was 
not possible. to isolate pure myristic acid but a small crop of crystals was 
obtained which melted at 57-58°C. It is believed that this crop con- 
sisted of a mixture of myristic acid (m. p. 54°C.) and palmitic acid (m. p. 
63°C.). 

Summary 


The chemical composition of Bitonto type of Italian olive oil has been 
determined and is given below. For comparison the composition of Cal- 
ifornia olive oil expressed from Mission olives is also given: 


Italian olive oil California olive oil 
Bitonto type from Mission olives 
Oleic 83.1 84.4 
| Linolic 3.9 4.6 
| Myristic trace trace 
| Palmitic 9.2 6.9 
| Stearic 2.0 2:3 
Arachidic 0.2 0.1 
Unsaponifiable matter 1.0 


It will be observed that the Italian oil contains 2.17 more of the sat- 
urated acid glycerides than the California oil. The widest difference is 
in the percentages of palmitic acid glycerides. The California oil contains 
2°) more of the unsaturated acid glycerides. 


CONTRIBUTION FROM THE O1L, FAT AND WAX LABORATORY, 
BUREAU OF CHEMISTRY, 
U.S. DEPARTMENT OF AGRICULTURE 
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COLOR CHANGES IN OLIVE OIL 
By C. K. McWILuiamMs 


It is generally believed that the color of olive oil, which varies from yellow 

to green, depends principally on the characteristics of the olive and the 
method of production. It may not, however, be so well known that the 
color of the refined oil can change, depending on the composition of the oj] 
and method of packing. 

Recently this laboratory was called upon to investigate a rather unusual 
color change experienced by a local canner who had packed California 
olive oil in tincans. At the time of packing, it was of a golden yellow color, 
but on opening some months later was found to have changed to a bright 
green. While this investigation was made primarily from a practical view- 
point of overcoming the objectionable color change, without any attempt 
to study the chemistry of the coloring matters involved, nevertheless, 
certain features of a technical nature were brought out that should prove 
of interest from a scientific as well as a practical standpoint. 

The color of commercial olive oils appearing on the market varies from 
yellow through greenish yellow to green and is sometimes almost colorless. 
As is well known, the natural or original color of the oil at the time of pro- 
duction depends on a number of factors, such as the variety of olive, cli- 
matic and soil conditions under which it is grown, ripeness of the fruit, 
method of pressing and refining, etc. Generally the fruit is gathered just 
before the period of maturity which produces an oil of superior quality to 
that expressed from the ripe or over-ripe fruit. 

In the commercial production of olive oil, the olive is generally given 
two or three pressings, the first pressing producing the best edible grades. 
After the first pressing the pulp is taken out of the press, mixed with hot 
water and pressed once or twice more. ‘The oils obtained by the second 
or third pressing are inferior in flavor and greener in color than that of the 
first pressing and are generally used for lubricating or soap-making pur- 
poses. The remaining pulp, which still contains considerable amounts 
of oil, is sometimes treated with © arious solvents, by which is extracted an 
inferior oil usually of a bright green color due to extracted chlorophyl. 

In European countries the finest qualities of olive oil are said to be pro- 
duced from hand-picked fruit selected with special reference to its state of 
ripeness and pressed without breaking the kernels. Sometimes the olives 
are peeled and seeded before pressing, and this produces a particularly 
fine oil free from the coloring and flavoring matters associated with the 
skin and seeds. 

In California, three pressings are usually made. ‘The color of the oil 
from the first pressing varies from green to yellow, depending principally 
on the ripeness of the fruit, the color of each Successive pressing being 
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greener than the one before. The oil so obtained, either by pressing or ex- 
traction, is usually turbid and is refined by washing and filtering. 

While all these methods of treatment, as well as the selection of the olive 
and its variety, affect the original color of the oil, they are not the only 
influencing factors. ‘That the color of the oil may change after production, 
depending on the composition and conditions of packing, will be shown 
later. 

Although this investigation was concerned primarily with the color 
change occurring in the California olive oil referred to above (herein 
designated as Brand “‘A’’), a large number of olive oils of both foreign 
and domestic origin were examined for comparative purposes. 


Experiments 


Table No. 1 shows the examination of the California olive oil (marked 
“Brand A’’) that turned green. 


TABLE 1 
BRAND “‘A”’ CALIFORNIA OLIVE OIL 
In Cans 
Free fatty acids 
Sample Color Odor and taste (as oleic) 
Can No. % 
1 Very light green | Normal 0.22 
2 Very light green Normal .25 
3 Light green Normal .33 
4 . Light green Normal .43 
5 Dark green Normal .80 
6 Dark green Normal .98 
7 Very dark green Normal 1.10 
8 Very dark green Normal 1.22 
In Bottles 
Bottle No. 
1 Deep yellow Normal 0.23 
2 Deep yellow Normal .33 
3 Deep yellow Normal .82 
4 Deep yellow Normal 1.20 


Eight cans and four bottles were examined. The color of the oil in the cans 
varied from light to dark green, while that in the bottles was deep yel- 
low, although the canned and bottled oil belonged to the same lot and both 
were yellow when packed. The odor and taste of both. the canned and bot- 
tled samples were normal and no difference could be detected in this re- 
spect. There was, however, considerable difference in the free fatty acids, 
and it is to be noted that the depth of the green color increased directly 
with the fatty acid content, indicating that the formation of green color 
was in some way connected with the acidity. 

This green oil from the tins was transferred to bottles, stoppered and 
allowed to stand on the table for several months, during which time the 


114 Cc. K. McWILLIAMS 


green color gradually reverted to yellow. This color change was evidently 
a reversal of the other brought about by diffused sunlight. It was later 
found that direct sunlight caused this reversal of color to take place much 
more rapidly. 

In order to determine what agencies had brought about the forma- 
tion of green color, yellow California olive oil was treated with the different 
substances that might have come in contact with it while in the tin. Table 
2 shows the results of these experiments. 


TABLE 2 
AGENCIES CAUSING COLOR CHANGE 
Color of oil after Color of oil 
Substances added to standing 10 months after heating one 
yellow olive oil at room temperature hour at 100°C, 

Flux for end seams Yellow (no change) Yellow (no change) 
Flux for side seams Yellow (no change) Yellow (no change) 
Glucose Yellow (no change) Yellow (no change) 
Glycerine Yellow (no change) Yellow (no change) 
Gelatine Yellow (no change) Yellow (no change) 
Zinc chloride Yellow (no change) Yellow (no change) 
Stannous chloride Yellow (no change) Yellow (no change) 
Stannic chloride Yellow (no change) Yellow (no change) 
Ammonium chloride Yellow (no change) Yellow (no change) 
Hydrochloric acid Yellow (no change) Yellow (no change) 
Ferrous chloride Yellow (no change) Yellow (no change) 
Ferric chloride Yellow (no change) Yellow (no change) 
Tin plate «© Changed to green Changed to green 
Metallic tin (c.P.) Changed to green Changed to green 
Metallic iron (c.P.) Changed to green Changed to green 


For these tests, “Brand A’’ California olive oil from bottle No. 3 was 
selected because it had an average acid content. Small amounts of this 
oil, placed in bottles, were treated with the two fluxes used in sealing the 
cans, as well as separately with the ingredients composing these fluxes. 
Iron and tin chlorides were also tried, as these substances might be formed 
by action of hydrochloric acid of the flux on the metal. ‘Tinplate itself 
and the two metals, iron and tin which compose tinplate, were also placed 
in the yellow oil. Two series of these tests were made, one of which 
was allowed to stand at room temperature for 10 months and the other 
heated for one hour at 100°C. Fortunately, those standing for 10 months 
were put away in a closet and protected from light as it was later found 
that absence of light is necessary for the formation of green color at ordi- 
nary temperatures. It is to be noted that no change occurred with either 
flux or with any of the substances contained in the fluxes, but only with the 
tinplate or chemically pure metals composing the plate. These experi- 
ments indicate that the formation of green color has been brought about 
by the combined action of the free fatty acids and metal of the tinplate, 
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presumably a reaction of the free fatty acids on the metal whereby the 
vellow color of the oil is reduced to green. 

’ In order to demonstrate the effect of the acid concentration of the oil 
on the color change, oils of various known acidity were next treated with 
tinplate. For this purpose ‘Brand A” California olive oil from bottle 
No. 3 was again used. This oil was refined by the usual alkali treatment 
for removing free fatty acids from vegetable oils. The residual acidity 
of the refined oil was 0.02 oleic acid and the oil was of a deep yellow color. 
A portion of this refined oil was also bleached with charcoal and _ fuller’s 
earth in the usual manner, by which the color was reduced to a very light 
yellow. The acidity was not altered by bleaching. ‘To these two neutral 
oils (yellow and bleached) were added known amounts of pure fatty acids 
prepared from the bleached olive oil, giving a series of oils of known acidi- 
ties, ranging from 0.02) up to 2°). These oils were then placed in con- 


_tact with tinplate and allowed to stand at room temperature for 10 months. 


The results of these tests are shown in Table 3. 


TABLE 3 
EFFECT OF FREE Fatty Acips AND TINPLATE ON YELLOW OLIVE OIL 


Acidity of oil 


(as oleic acid) Color change in oil Color change in oil 
% originally deep yellow originally light yellow 
0.02 Deep yellow (no change) Light yellow (no change) 
0.10 Changed to very light green Changed to greenish yellow 
0.25 Changed to light green Changed to greenish yellow 
0.50 Changed to green Changed to greenish yellow 
1.00 Changed to dark green Changed to greenish yellow 
2.00 Changed to very dark green Changed to greenish yellow 


As indicated in the table, no change in color took place with the prac- 
tically neutral oil (0.02% acidity) while the remaining oils containing free 
fatty acids changed to green and the depth of this green color increased 
directly with the acid content. In the case of the bleached oil, however, 
only a very slight greenish yellow developed, due to the fact that the origi- 
nal yellow color of the oil had been removed by bleaching. .From these 
experiments, it is very evident that the formation of green color depends 
on two factors: (1) free fatty acids, (2) depth of original yellow color of the 
oil. 

In contact with metal the fatty acids presumably react with the former, 
reducing the yellow color to green. If, however, the original yellow color- 
ing matter is not present, or only present in small amount, little or no 
formation of green color can take place. 

For the purpose of confirming these findings and to ascertain whether 
these color changes were peculiar to California olive oil or common to 
olive oils in general, a considerable number of other brands of California, 
as well as foreign, olive oils were examined. These olive oils include 
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French and Italian products packed in both cans and bottles. In alj 
cases the same brand of oil in both bottles and cans were examined, if 
obtainable. ‘Table 4 shows the results of examination of several va- 
rieties of domestic and foreign oils packed in bottles. 


TABLE 4 
CoLorR AND CoLOR CHANGES OF VARIOUS BRANDS OF BOTTLED OLIVE On, 


Color after contact with tinplate 


Free fatty 


acids as Original Heated Heated Standing Standing 

oleic acid color at 212°F. at 212°F. cold in cold in 
Brand Source % as recd. in light in dark light dark 
A Calif. 0.33 Deep yellow Light Light Deep Light 
green green yellow green 
A Calif. .80 Deep yellow Dark Dark Deep Dark 
green green yellow green 
B- Calif. .82 Deep yellow Dark Dark Deep Dark 
green green yellow green 

C Calif. .61 Deep yellow Medium Medium Deep Medium 
green green yellow green 
D Calif. 1.30 Deep yellow Dark Dark Deep Dark 
green green yellow green 
E Calif. 2.21 Deep yellow Dark Dark Deep Dark 
green green yellow green 

F Calif. 0.60 Medium yellow Medium Medium Medium Medium 
green green yellow green 

G Calif. 2.40 Medium yellow Medium Medium Medium Medium 
green green yellow green 

H_ France 0.69 Medium yellows Medium Medium Medium Medium 
green green yellow green 

I France .85 Medium yellow Medium Medium Medium Medium 
green green yellow green 
J France .83 Light yellow Light Light Light Light 
green green yellow green 
K_ France 1.76 Light yellow Light Light Light Light 
green green yellow green 


It is especially noteworthy that all of these ails, as received, were yellow 
in color, varying from light to deep yellow, and with considerable variation 
of free fatty acids among different brands. These samples were divided 
into four portions and placed in contact with tinplate. T'wo portions were 
allowed to remain for 10 months at room temperature (one in the light and 
one in the dark) and the other two portions heated one hour (one in the 
light and the other in the dark) at 212°F. Practically the same change 
took place in every case whether heated or cold, the only difference being 
that heat accelerated the reaction. In the case of the heated oil, light or 
darkness had no effect on the color change because of the rapidity of the 
reaction due to increased temperature. With the samples standing in the 
cold, however, the one in the light did not change, because of the reversible 
reaction due to light, preventing the formation of green color. In the 
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dark, a green color formed in from 2 to 10 months. In every case it was 
found that in a general way the depth or strength of green color depended 
on the depth of the original yellow color and the acidity of the oil, that is, 
a deep yellow oil high in fatty acids gave a deep or dark green cglor, while 
one either light yellow or low in acids gave a lighter green. 

Table 5 shows the examination of various brands of foreign and domestic 
oils packed in tin. 

TABLE 5 
CoLoR AND COLOR CHANGES OF VARIOUS BRANDS OF CANNED OLIVE O11 


Color after transferring to glass 


Free fatty Stand- Stand- 
acids as Original Stand- Stand- ing cold ing cold 
oleic acid color ing cold ing cold with tin with tin 
Brand Source \ as recd. in light in dark in light in dark 
A Calif. 1.10 Dark green Deep Dark Deep Dark 
yellow green yellow green 
A Calif. 0.22 Light green Deep Light Deep Light 
yellow green yellow green 
B- Calif. 1.27 Dark green Deep Dark Deep Dark 
yellow green yellow green 
C Calif. 0.70 Medium green Deep Medium Deep Medium 
yellow green yellow green 
.56 Medium green Light Medium Light Medium 
yellow green yellow green 
M siItaly .90 Medium green Medium Medium Medium Medium 
yellow green yellow green 
N Italy .97 Medium green Medium Medium Medium Medium 
yellow green yellow green 
O Italy .95 Light green Light Light Light Light 
yellow green yellow green 
P Italy .56 Light green Light Light Light Light 
yellow green yellow green 
Q Italy .351 Light green Light Light Light Light 
yellow green yellow green 
R Italy 1.18 Light green Light Light Light Light 
yellow green yellow green 
S__ Italy 0.59 Light green Light Light Light Light 
yellow green yellow green 
T Italy .47 Light green Light Light Light Light 
yellow green yellow green 
U Italy .40 Light green — Light Light Light Light 
yellow green yellow green 


Again it is especially noteworthy that the color of these oils on opening, 
varied from light to dark green with considerable variation in acidity 
among different brands. These experiments were the reverse of those in 
Table 4, that is, the samples were divided into four portions, transferred 
to bottles and allowed to stand cold, with or without tin, in dark and light. 
It is to be noted that the yellow color returned by the action of light 
whether tin was present or not. This seems to indicate that the reversible 
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reaction of green to yellow through the action of light is more rapid than the 
formation of green color. 

In general, the results of experiments tabulated in Tables 4 and 5 
show that these color changes are common to all olive oils and bear out 
the conclusions drawn from the examination of green California oil, viz., 
that yellow olive oil containing fatty acids, and in contact with tinplate, 
turns green at normal temperatures in absence of light, or, at increased 
temperature in presence of light, and that a reversal of this color change is 
brought about by light. 

Although, theoretically, this color reversal can be repeated any number 
of times on the same oil, nevertheless, it was found after several reversals 
that the yellow-colored oil acquired a fluorescence and became cloudy, 
showing that other reactions were modifying the color and that there is a 
limit to the number of reversals. 


Summary and Conclusions 


The following is a summary of the conclusions and facts brought out in 
this investigation: 

(1) That yellow olive oil packed in tin may turn green, and that this 
reaction is brought about by reduction of the yellow color through the ac- 
tion of the free fatty acids of the oil on the tinplate. 

(2) That this reaction will not take place at normal temperatures 
in the presence of light. 

(3) That the green color of olive oil, so formed, reverts to yellow by 
the action of light. 

(4) That the formation of green color in olive oil is dependent on the 
acid strength of the oil and depth of the original yellow color and increases 
proportionately with these. 

(5) That, in general, most olive oils on the market packed in tin, are 
of a greenish color, while the bottled product is yellow. This, of course, 
does not apply to fresh oil, but only that which is sufficiently old to have 
permitted any color change to have taken place. 

(6) That it is not possible to pack olive oil in cans without develop- 
ment of greenish color unless the original oil is rendered neutral or bleached. 
As it is not practical to render the oil absolutely neutral or to bleach it, 
the formation of green color in tin cannot be entirely prevented in practice 
but may be controlled to a certain extent. 

(7) That the development of excessive green color, which might be 
objectionable, can be prevented either by packing in cans only oil of low 
acidity (below 0.25%) or oil, the original color of which is light yellow. 
In the latter case the acidity is of little consequence as far as color is con- 
cerned. 

(8) That green-colored oil in cans can be reconditioned by transferring 
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to bottles and exposing to light, whereby the original yellow color is re- 


stored. 


Curtis & TOMPKINS, 
San FRANCISCO, CALIF. 


STUDIES ON THE OIL AND AMMONIA CONTENT 
OF COTTONSEED 


A Progress Report 
By A. F. StEvERS 


The work of the Bureau of Plant Industry in connection with the Basic 
Research Committee of the American Oil Chemists’ Society and the In- 
terstate Cottonseed Crushers’ Association concerns itself with a study of 
the influences of soil and climate on the oil and ammonia content of cotton- 
seed. In the report of the first season’s work presented at the 1924 con- 
vention of this Society it was pointed out that such a program must ex- 
tend over a number of years in order to furnish sufficient data to warrant 
definite conclusions. The first year’s work included analysis of the seed 
from about 29 varieties grown at 10 different stations. From these analy- 
ses it appeared that those varieties which produced seed of either ex- 
ceptionally high or low oil content in any one locality displayed the same 
tendency in the other localities from which seed was obtained. 

During the past winter and spring the analysis of seed grown in 1924 
has been proceeding along the same lines. Some new varieties have been 
added and a few of those included in last year’s list could not be obtained 
this year. ‘The stations from which samples were obtained are substantially 
the same as last year. The work has been unavoidably interrupted several 
times this winter with the result that only about two-thirds of the analyses 
have been completed to date. It has therefore been impossible to corre- 
late the data and note the trend of results as was done in last year’s report. 
It should be understood that there has in no sense been any curtailment 
of the work but that some of the analyses have been delayed but will prob- 
ably be completed in about a month or six weeks. The ammonia deter- 
minations are being made, as last year, by the Barrow-Agee Laboratories. 

It is planned to continue the program during the present growing season 
for the third successive year. If it is possible to complete the analyses of 
the samples from the coming season in sufficient time next spring it will 
be possible to render a report covering three years at the 1926 meeting of 
the Society. 


BUREAU OF PLANT INDUSTRY, 
U. S. DEPARTMENT OF AGRICULTURE 
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PROCEEDINGS OF THE SIXTEENTH ANNUAL 
CONVENTION 
SMALLEY FOUNDATION ely 
Check Meal Samples for 1924-1925 
Ammonia Committee Report 
By H. C. Moore 
In the following tables will“be found a summary of the coéperative 
analytical work for 1924-25. ‘These tables tell practically the whole a oh 
story with reference to the results reported on the check meal samples, 
and very few additional comments are necessary. 
During the past year seventy-five collaborators have participated, as 
compared with seventy-eight in each of the two previous years. 
Table No. 1 shows the standing of the 29 collaborators who have de- 
termined oil in all of the samples. Last year 36 collaborators made the 
same determinations, as compared with 38 the previous year. 


TABLE 1 
STANDING FOR Or, REsuLts (30 SAMPLES) 
Place Analyst Points Av. error Efficiency 
no. no, off per sample per cent 
1 26 28 0.0093 99. 880 
2 74 31 .0103 99.848 
80 31 .0103 99.848 
4 6 39 .0130 99.808 
5 37 43 .0143 99.789 
6 20 45 .0150 99.778 
7 21 47 0157 99.768 
8 19 54 .0180 99.734 
9 5 73 .0243 99.640 
10 23 83 .0277 99.590 
11 22 90 .0300 99.556 
12 42 93 .0310 99.542 
13 4 103 .0343 99.493 
39 103 .03438 99.493 
15 73 109 .0363 99.463 
16 62 114 0380 99.438 
17 8 118 .0393 99.419 
49 118 .0393 99.419 
19 79 146 .0487 99. 280 
20 25 152 .0507 99 . 250 
21 65 157 .0523 99 . 227 
22 3 200 0667 99.013 ’ 
23 35 206 .0687 98.885 
24 40, 222 .0740 98 .905 
25 67 274 .0913 98.648 
26 2 317 . 1057 98 .447 
27 70 398 .1327 98 .036 
28 61 469 . 1563 97 .688 


29 46 521 .1737 97.431 
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STANDING FOR AMMONIA RESULTS (30 SAMPLES) 


Av. error 
per sample 


0.0033 
.0043 
.0050 
.0057 
.0070 
.0083 
.0090 
.0110 
.0117 
.0120 
.0123 
.0127 
.0127 
.0130 
.0137 
.0143 
.0147 
.0157 
.0157 
.0167 
.0167 
.0170 
.0183 
.0183 
.0187 
.0187 
.0193 
.0197 
.0197 
.0207 
.0233 
.0233 
.0240 
.0247 
.0277 
.0277 
.0307 
.0367 
.0390 
.04383 
.0703 


shows the corresponding standing of the 42 collaborators 
who reported ammonia determinations on all the samples, as compared 
to 50 for last year and 56 for the previous year. 


Efficiency 
per cent 


99. 
99. 
. 933 
99. 
99. 
99. 
. 889 
99. 
99. 
. 839 
.835 
99. 
99. 
99. 
99. 
99. 
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99 


99 


99 
99 


99 


99. 
99. 
99. 
99. 
99. 
99. 
99. 
99. 
99. 
99. 
99. 
99. 
99. 
99.6 
99.6 
99. 
99. 
99. 
99. 
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le 1 = 
s, 2 80 
3 74 
1S 4 12 
5 31 21 
6 32 23 i 
a 7 20 25 
le 8 6 27 
9 4 33 
10 37 35 
11 11 36 
12 23 37 
12 49 38 
66 38 
15 39 39 A 
16 16 41 
17 19 43 
18 35 44 803 
19 8 47 90 
62 47 
21 21 50 76 
42 50 76 
23 2 51 
24 14 55 55 
65 55 
26 26 56 19 
79 56 49 
28 3 58 11 
29 22 59 36 
40 59 36 hg 
31 73 62 23 i 
32 38 70 88 
44 70 88 
34 72 79 
’ 35 74 69 
36 83 29 
83 
38 = 92 99. 588 
39 46 109 99.514 i 
40 29 117 99 478 
41 61 130 99.420 
42 30 211 99.058 | 
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Table No. 3 shows the laboratory standing for both oil and ammonia 
results for the 28 collaborators who completed all determinations, as { 
compared with 36 last year and 38 the year before. e)% 
TABLE 3 
LABORATORY STANDING FOR BoTH OIL AND AMMONIA RESULTS 
Place Analyst Efficiency Place Analyst Efficiency 
No. No, per cent No. No. per cent 
1 80 99.895 15 49 99 625 
2 74 99 . 892 16 62 99.614 
3 6 99 S44 17 8 99.605 
20 99.834 18 65 99.593 
5 37 . 99.816 19 73 99.515 
6 26 99.815 20 79 99.491 
7 19 99.772 21 25 99.440 
8 21 99.772 22 35 99 344 
9 23 99.713 23 3 99.377 
10 4 99.673 24 40 99 321 
11 39 99.660 25 67 99.164 
12 42 99.659 26 2 99.110 
13 22 99 . 646 27 61 98 . 554 
14 5 99.635 28 46 98.478 
Table No. 4 summarizes the results of the other collaborators who 
failed to report on all the samples but whose results deserve recognition. 
It will be nected from Table 4 that several collaborators reported on all 
but one or two samples. In several cases this was due to failure to receive 
the samples, or the reports went astray in the mail. The Chairman has 
been as liberal as he felt possible in accepting late reports; in fact, all those 
received up to the time the report went to the printers on Tuesday morn- 
ing have been accepted. 
TABLE 4 
RESULTS OF OTHER COLLABORATORS WHO FAILED TO REPORT ON ALL SAMPLES BUT 
WHOSE RESULTS DESERVE RECOGNITION 
No. of 
Analyst samples Total points off 
No. reported Oil Ammonia 
9 24 105 
10 28 73 
13; 29 76 
15 29 82 
17 2% 91 
24 21 53 15 
28 23 - 81 
33 26 61 19 
34 28 145 
41 28 63 
43 29 151 32 
64 23 79 
70 28 398 (30 samples) 144 (28 samples) 
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71 25 108 45 
72 27 121 23 
75 25 52 
77 29 i3 
78 20 41 21 
81 25 ; 71 
8&2 29 bis SS 


The prize awards for the best work done on these samples were outlined 
in the pamphlet sent out at the beginning of the year and originally printed 
in the Cotton Oil Press in 1923. 

The winners of these prize awards are as follows: 

The laboratory cup for the highest average for both oil and ammonia, 
E. H. Tenent, International Sugar Feed No. Two Co., Memphis, Tenn., 
Analyst No. 80, whose per cent efficiency is 99.895. The certificate for 
second place, L. B. Forbes, Dixie Cotton Oil Co., Memphis, Tenn., Analyst 
No. 74, whose per cent efficiency is 99.892. The certificates for the highest 
averages for the ammonia results: (1) Gascoyne & Co., Baltimore, Md., 
Analyst No. 63, whose per cent efficiency is 99.956; (2) E. H. Tenent, Mem- 
phis, Tenn., Analyst No. 80, whose per cent efficiency is 99.942. The 
certificates for the highest average for the oil results: (1) Southwestern 
Laboratories, Dallas, Tex., Analyst No. 26, whose per cent efficiency is 
99.880; (2) L. B. Forbes, Analyst No. 74, and E. H. Tenent, Analyst No. 
80, both of Memphis, Tenn. (tied for second place), whose per cent effi- 
ciency is 99.S48. 

The Society has decided that with the exception of those who have won 
the grand prize or certificates, the identity of the collaborators shall not be 
disclosed; that each shall be assigned a number and no key to these num- 
bers shall be given out. 

The method for determining the standing of the various collaborators 
and their per cent efficiency is the same as was used the past two years, 
and given in detail in the Jan., 1923, Cotton Oii Press, 6, No. 9, p. 33. 

It will be observed from Tables Nos. | to 3 that the highest averages 
this year are slightly lower than those last vear. One reason for this 
difference is that the average of the accepted averages this year is slightly 
lower than for last year, which by the method of calculation makes the 
same number of ‘points’ this year show a slightly lower percentage effi- 
ciency. 

Judging from the comments of the collaborators during the past year 
there have been but few complaints on the uniformity of the samples. 
Several have felt that one or two of the samples were not uniform, but on 
the whole complaints have been very few. A few reports have come to 
the chairman that collaborators have failed to receive some of the samples, 
and for this reason have been unable to make their reports. Had they 
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notified Mr. R. F. Monsalvatge to this effect in proper time, as per nota- 
tion on the report for sample No. 17, he could have sent them duplicate 
samples. 

The Ammonia Committee acting on the suggestion of Mr. C. A. Butt 
decided to send to all collaborators a questionnaire inquiring into the 
details of the method used in the determination of ammonia. Mr. Butt’s 
summary of the replies received follows in full: 

“During the year a series of questions, relating to the various details 
in methods for the determination of ammonia in use at the laboratories 
participating in the meal series known as the SMALLEY Founpation, 
were prepared and in the form of a questionnaire were mailed to each of 
the collaborators. 

‘The purpose of this work being mainly to show the trend in the methods 
and if possible to bring out new suggestions in connection with this de- 
termination. 

“Fifty-one replies were received and the data is summarized in the 
following : 


1. Name of Method 
Number using Kjeldahl-Gunning mercury method (H.SO,, sodium or pot. 


Number using Kjeldahl-Gunning copper method (H2SO;, sodium or pot. 

Number using Kjeldahl method (H.SO,, mercury and KMnO, to com- 

plete oxidation) 1 
Weight of Sample Taken 
4 
46 


C. C. Sulfuric Acid Used in Digestion 


Sodium or Potassium Sulfate 


Quantity of Sodium or Potassium Sulfate 
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Grams Mercury or Mercuric Oxide 
Number using 0.5 to 0.6 gram mercury...........................-... 20 
Number using 0.7 to 1 gram 11 
Number using 0.25 gram mercuric 
Number using 0.5 to 0.6 gram mercuric oxide......................... 2 
Number using 0.7 to 1 gram mercuric oxide........................... 7 
Grams Copper or Copper Sulfate 
Number using 0.1 to 0.2 gram copper.................. 2 
Number using 0.2 to 0.5 gram 4 
Number using 0.5 to 0.7 gram 2 
Number using 0.2 to 0.3 gram copper sulfate.......................... 1 
Number using 0.5 to 0.7 gram copper sulfate.......................... l 
Time of Digestion—Total 
Number digesting */; hour or less........ han 
Number digesting from */, to 1 hour............0.0.00.0.0.0-20-00000. 8 
Number digesting from 1 to 1'/z sate 
Number digesting from to 2 hours............... 14 
Number digesting from 2 to 3 hours............................ ee 
Number digesting 3 hours or more................... 1 
Time of Digestion—After Clear 
Number digesting '/, hour or 5 
Number digesting '/2 to 1 hour......... 13 
Number digesting 1 to 2 jim 8 
Rate of Boiling during Digestion 
Time of Distillation 
Number distilling '/2 hour or less....... 15 
Number distilling 1 hour or more......... 4 
Using Gas or Electric Heat 
Number using gas for both digestion and distillation................... 33 
Number using electric for both digestion and distillation............... 16 
Number using electric for digestion gas for distillation................. 2 
Sodium or Potassium Sulfide 
19 
Number using neither (copper method contestants).................... 10 
Number using neither (sodium thiosulfate used instead)................ 1 
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Quantity of Sodium or Potassium Sulfide 


Number using solution containing 0.4 gram....... 
Number using solution containing 0.5 to 0.7 gram 


Number using solution containing 0.7 to 1 gram....... 
Number using solution containing 1.0 to 1.5 grams. . 
Number using solution containing 1.5 to 2.2 grams... 


To Prevent Bumping during Distillation 


Number using zinc... .... 
Number using 
Number not using anything (copper method)... 


Connecting Bulbs 


Number using Kjeldahl, Hopkins or modification............. 
Number using bulbs of special design, including Barrow-Agee’s, Clark’s, 
Davisson Scrubber, Law & Co., and Magruder’s. 


Number using none................... 
Number not stating... 


Condenser Tube or Coil—Inside Diameter 


Number using tube */), to '/; inch diameter. . 
Number using tube °/), to */s inch diameter 
Number using tube 1'/. inch diameter. . . 
Number using miscellaneous sizes 

Number not stating 

Number using ‘/;, to '/s inch diameter. . 


Condenser Tube or Coil—Length 


Number using from 1 to 2 ft.... 
Number using from 2 to 3 ft... 
Number using from 3 to 4 ft... 
Number using from 4 to 5 ft... 
Number using 5 ft. or more..... 


Number not stating............ 
Capacity of Kjeldahl Flask Used 


Number using 500cc. flasks. 
Number using 650cc. flasks. . 
Number using 700cc. flasks. 
Number using S00cc. flasks... . 


Standard Acid Solution—Kind 


Number using standard solution of sulfuric acid. . . 


Number using standard solution of hydrochloric acid 


Standard Acid Solution—Strength 


Number using normal solution..... 
Number using '/2 normal solution... . . 
Number using '/, normal solution. . 
Number using '/; normal solution 
Number using various other strengths.... 
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99 Standard Alkali Solution—Kind 


Number using standard solution of sodium hydroxide..... . . 44 
Number using standard solution of potassium hydroxide....... 3 
Number using standard solution of ammonium hydroxide.............. 3 


Number using none (ammonia absorbed in nearly saturated solution of 
boric acid and titrated direct with standard acid using brom-phenol- 


23. Standard Alkali Solution—Strength 


Number using '/2 normal solution... ... . 5 
Number using '/; normal solution... . . 23 
Number using normal solution... . . 5 
Number using '/s normal solution... . 1 
Number using '/;» normal solution. 6 


24. Kind of Indicator 


Number using methyl red.................. 
Number using sodium alizarine sulfonate... . ae . 1 
Number using cochineal.............. 13 
Number using methyl orange... . 2 
Number using brom-phenol-blue. . | 
25. Reagents Used in Standardizing Solutions 
Number using sodium carbonate and ammonium sulfate........... 
Number using sodium carbonate and ferrous ammonium sulfate ; 1 
Number using sodium carbonate alone....... na eae 3 
Number using ammonium sulfate alone....... 2 
Number using ammonium chloride alone. l 
Number using benzoic acid alone. . Lee 2 
Number using acid potassium phthalate I 


Number using acid potassium phthalate and sodium cndanaiin: ; 2 
Number using potassium bitartrate and succinic acid... . l 
Number using barium chloride alone. . . 14 
Number using barium chloride and ammonium niin. l 
Number using barium chloride and sodium carbonate... . 4 
Number using silver nitrate alone............. 3 
Number using silver nitrate and sodium eudbenate. 2 
Number using silver nitrate, sodium carbonate aad ammonium ‘tee 1 
Number using silver nitrate, calcium carbonate and ammonium chloride. . 1 


From these data it will be noted that there are in use procedures for the 
ammonia determination with numerous variations as to detail. 

It may be interesting to note that by taking the most popular manner 
in which each step in the determination is carried out and making a method 
in this way, the following would be the procedure thus constructed: 

“Weigh | to 2 grams of sample into an S00 cc. Kjeldahl flask and add 
25 cc. sulfuric acid (sp. gr. 1.84), 9 to 10 grams potassium sulfate and 
0.5 to 0.6 gram mercury. Heat to boiling and continue digestion, boiling 
briskly, from 1 to I|' 2 hours. Cool, dilute with water and precipitate 
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mercury by adding solution containing 0.7 to 1 gram potassium sulfide. 
Add a few particles of granulated zinc, make alkaline and distill ammonia 
through 2 to 3 ft. of condenser tube of °/i5 to */s in. inside diam. into a 
'/. normal solution of sulfuric acid which has previously been standard- 
ized by precipitation with barium chloride. Use methyl red as indicator 
and titrate excess acid with '/,; normal sodium hydroxide.” 

In submitting the above summary Mr. Butt suggested that it might be 
of interest to note how closely the average or cross section method which he 
devised from the replies was followed by the leaders in the ammonia series, 
Not all of the leaders replied to the questionnaire, but Table No. 5 gives 
a summary of replies from the ten highest. It is interesting to note that 
the details used by these ten collaborators are in the main very close to the 
average method used by all, and it is believed that Table No. 5 will prove 
interesting in connection with Table No. 2 and the summary to the ques- 
tionnaires. 

Committee: H.C. Moore (Armour Fert. Works, Chicago): C. A. Butt; L. B. 
ForBEs; JOHN MALowan; H. B. Lr. 


DETERGENTS COMMITTEE REPORT FOR 1924-25 
By ARCHIBALD CAMPBELL 


The Detergents Committee of the American Oil Chemists’ Society in- 
cludes in its membership the members of the Soap and Soap Products 
Committee of the American Chemical Society, representatives of most of 
the large soap manufacturers, also of the Bureau of Standards, as well as 
several large soap consumers of the country. It is thus an interlocking 
committee organized with a view of correlating the work done by the 
Soap and Soap Products Committee on Methods of Sampling and Analy- 
sis with the work done by the Soap Committee of the Soap Section of the 
American Specialty Manufacturers’ Association working in conjunction 
with the Federal Specifications Board on Soap Specifications. The 
Soap and Soap Products Committee is likewise an interlocking committee 
with the Glycerine and F. A. C. Committees of the American Chemical 
Society. By this interlocking system of committees it is hoped to avoid 
duplication of efforts and effect correlation of results. 

As it was late in the season before the Detergents Committee was or- 
ganized it confined its efforts this year to the following work: 

1. Organization. 

2. Discussion and criticism of the Standard Methods for the Sampling 
and Analysis of Commercial Soaps and Soap Products as adopted by the 
American Chemical Society. 

3. Presentation of these Standard Methods to the Uniform Method 
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Committee for adoption as standard by the American Oil Chemists’ 
Society. 

4. Discussion and criticism of the Specifications for Soap as set forth 
in Bureau.of Standards Bulletins 123 to 132, inclusive, and Circulars 65, 
163, 194 and 195. 

5. Discussion of Pharmacopoeia Standard for “Sapo.” 

§. Discussion of Development and Standardization of Methods of Test- 
ing of Detergents. 

The organization and personnel of the Committee is as follows: 

R. K. Brodie, Procter & Gamble Co., Ivorydale, Ohio. 

C. P. Long, The Globe Soap Co., St. Bernard, Ohio. 

Percy H. Walker, Bureau of Standards, Washington, D. C. 

J. R. Powell, Armour Soap Works, Chicago, Illinois. 

Robert E. Divine, Armour Soap Works, Babbitt, N. J. 

H. P. Vermilya, Jewel Tea Co., Inc., Chicago, Illinois. 

H. S. Mitchell, Swift & Co., Chicago, IIl. 

W. J. Reese, Peet Bros. Mfg. Co., Kansas City, Kansas. 

KE. T. Marceau, Gold Dust Corporation, Guttenberg, N. J. 
Martin H. Ittner, Colgate & Co., Jersey City, N. J. 

Jacob S. Goldbaum, Fels & Co., Philadelphia, Pa. 

Walter & Rapelje; Kirkman & Son, Brooklyn, N. Y. 

A. K. Church, Lever Bros. Co., Cambridge 39, Mass. 

F. W. Smither, Bureau of Standards, Washington, D. C. 

L. F. Hoyt, Larkin Co., Inc., Buffalo, N. Y. 

H. C. Bennett, Los Angeles Soap Co., Los Angeles, California 
Archibald Campbell, The Globe Soap Co., St. Bernard, Ohio, Chairman. 

The personnel of the committee is fairly complete and representative 
as regards soap manufacturers and federal bureaus, but should have 
additional members representing large consumers as well as the National 
Laundrymen’s Association, Universities, Commercial Laboratories and 
State, County and City chemists. 

The Methods of Sampling and Analysis seem to be fairly satisfactory 
for the commercial purpose for which they were intended. 

The committee urges the adoption of the present specifications by State, 
County and City departments more generally than at present and drafting 
of additional specifications as demanded by trade conditions. 

The Development and Standardization of Methods of Testing Deter- 
gents seemed to be the most important and pressing work of the committee 
as brought out by almost all the communications received by the Chairman 
from the members. Almost every member stressed the need of such a 
standard yet no one offered a constructive suggestion of how to proceed 
to determine such a standard. In view of the large number of variables, 
ws., temperature, hardness of water, fatty composition of soap, alkalinity 
of soap, alkaline builders or fillers in soap, mechanical appliances used, 
nature of soiling agent, concentration of solutions, nature and composition 
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of fabric, as well as the limited knowledge which we have of just what the 
real chemical and mechanical actions of soaps are; it would appear to the 
Chairman that the best that could be hoped for would be a comparison of 
the cleansing action of soaps operating under a given set of conditions 
rather than a standard that would apply to all conditions. It also appears 
rather doubtful whether such work could be carried on, by a committee, 
successfully but rather should be handled by some Government Bureau, 
ot better still, if the soap manufacturers could be persuaded to establish an 
institute similar to those established by the National Canners and the 
American Meat Packers and have the problem of detergents taken up by 
the research department of such an American Soap Manufacturers’ Insti- 
tute and worked out with the coéperation of all the interested parties. 

In conclusion, the Chairman wishes to thank the members of the com- 
mittee for the hearty coéperation shown in perfecting the organization and 
suggesting fields of endeavor for our committee. He feels that the com- 
mittee by extending its organization can be of inestimable value in per- 
fecting and extending the use of the present standard methods and specifica- 
tions, as well as adopting new methods and specifications as occasion de- 
mands. He feels that the committee should continue to coéperate closely 
with the Bureau of Standards as well as all other Government Bureaus to 
accomplish these results. He feels that the committee should continue 
to attack the problem of detergents and endeavor to promote research 
work on this important subject: in every way possible, both in private 
laboratories and by Federal Bureaus and if possible in a research labora- 
tory supported by a Soap Manufacturers’ Association. 

GuoseE Soap Co., CINCINNATI, OHIO 


FULLER’S EARTH AND BLEACH TEST COMMITTEE REPORT 
_ FOR 1924-25 


By A. W. PuTLAND 


In planning our work for this year your Committee studied the reports 
of previous committees and found that a few recommendations made to 
our membership had not been completed to a definite end. 

We endeavored to complete the recommendation of the former com- 
mittee on the use of more than 6% earth in the bleach test and the filtering 
of the oil before bleaching. Along with this work we endeavored to find ot 
the cause of bleached oil reverting in color, as was suggested to us by the 
Planning Committee. Since none of the oil bleached with standard earth 
reverted in color and on account of our time being limited this suggestion 
was not carried: to a successful end. 

Editor's Note-—Accompanying this report as distributed in mimeo- 
graph form at the convention were a large number of results which the 
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Committee requested be studied and some action taken on the use of more 
than 6% earth in the bleach test and the filtering of the oil before bleach- 
ing. These tables were too long to be printed in this the last number of 
our journal. 


PorRTSMOUTH CoTToN Co., 
PORTSMOUTH, VIRGINIA 


REFINING TEST COMMITTEE REPORT FOR 1924-25 
By C. B. Ciurr 


A consideration of the situation regarding refining tests showed that 
little improvement has been made for many years. Enormous differences 
are still commonly reported, by different chemists, on duplicate samples, 
to the great annoyance of buyers of crude oil. It appeared necessary, as 
was indicated by the chairman of a previous committee, to either find 
such modifications in our method as would give reasonably concordant 
results, or discard it altogether and find some other way of evaluating crude 
oil. It was, therefore, determined to make an intensive study of details 
of the present method, limiting the tests to a very few members who have 
had wide refining experience, in the endeavor to run down and eliminate 
possible causes of discrepancies. 

A list was first prepared, showing no less than twenty-three points of 
manipulation which could account for differences in the results obtained 
by different chemists. Certain modifications of the present rule were 
then written up in the endeavor to limit, or eliminate altogether, any 
chances for the use of personal discretion in making the refinings. Each 
member of the committee was asked to test three samples by adhering 
strictly to these specifications without any modification whatever. 

The procedure specified on the three samples varied from the usual rule 
principally in four particulars, as follows: . 

1. The exact amount of NaOH to be used was specified and determined 
by analysis of the lye, and not by a hydrometer. The exact Baumé of 
the lye was considered relatively ce amen A limit was placed on 
NaeCO; at 5% of the NaOH. 

2. The rates of heating and cooling during the refining were standard- 
ized by using two separate water baths and transferring the sample from 
the cool bath directly to the hot bath. This served to definitely fix the 
rate of heating and time of heating. The same applies to the subsequent 
cooling of the refining, by transferring directly from the hot to the cold 
bath. 

3. Only two different speeds were permitted. 

4. Soap stock in all cases was remelted and recooled under standard- 


ized condition. 
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Samples of each of three oils were sent to five laboratories and in each 
case tested by the new specifications with two different lyes and by the 
official method with one lye which was the same as one of those used in the 
new method. Samples of the refined oil produced in each case were for- 
warded to the Ivorydale laboratory so that the color of all samples could 
be read by the same individual under identical conditions. Unfortunately, 
however, not all of these samples arrived safely. The accompanying tables 
show a summary of the results reported. 

Sample No. 1, Prime Oil, shows very good results both by the official 
method and the new method. Sample No. 2, Off Oil, shows decidedly 
better agreement in both color and loss by the new method, and it should 
be particularly noted that both of these factors are lower in the new method 
when using approximately the same lye as in the official method. Sample 
No. 3, Off Oil, shows similar results with only 0.25°7 difference in loss 
among four operators on the new method against 1.5%; variation on the 
official method. This is the most remarkable agreement we have ever 
seen on oil with F. F. A. as high as 5°. ‘There is also a better agreement 
on color, and the average color and loss are both slightly lower than by 
the official method. 

The necessity is shown of reading all colors by the same man, in the same 
apparatus, when checking refining results. The differences are much less 
when so read than when read by different individuals. 


SAMPLE No. 1 


Method New New Official 
Ree { Amt. 0.472%, NaOH 0.472% NaOH 5% of 14° Bé. 
(Strength Approx. 14° Bé Approx. 18° Bé, 
F.F.A. Color Loss Color Loss Color Loss 
Average (5) 1.81 6.66R 4.16% 6.32R 4.42% 6.65R 4.25% 
Maximum 2.2 6.8 4.3 6.7 4.6 6.9 4.4 
Minimum 1.65 6.4 4.0 6.2 4.2 6.3 4.2 
Max. dif. 0.55 0.4 0.3 0.5 0.4 0.6 0.2 
SAMPLE No. 2, 
Method New New Official 
Lye { Amt. 1.15% NaOH 1.15% NaOH 8% of 20° Bé, 
Strength Approx. 16 ° Bé. Approx. 20° Be. 
F.F.A. Color Loss Color Loss Color Loss 
Average (5) 5.29 8.60R 12.18% 7.76R 12.00% 8.52R 12.98% 
Maximum 5.40 9.6 12.5 8.9 12.4 10.1 14.4 
Minimum 5.10 7.3 11.9 7.0 11.5 e.8 12.0 
Max. dif. 0.30 2.3 0.6 1.9 0.9 3.0 2.4 


Same (sample No. 2) with colors of all ref. oils read by a single individual to elimi- 
nate personal differences, etc. Samples from Barrow not received. 


Average (4) 5.26 7.80 12.18 6.98 11.98 7.68 12.73 
Maximum 5.35 8.2 12.5 aia 12.4 9.3 14.4 
Minimum 5.10 7.2 11.9 6.8 11.5 7.0 12.0 
Max. dif. 0.25 1.0 0.6 0.3 0.9 2.3 2.4 
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CRUDE O11 SAMPLE No, 3 


“A"’ 1.37% NaOH, 16° “B” 1.37% NaOH, 20° “C" 9.5% of 20° Lye 
Color Color Color 
F.F.A. x Yy Z Loss = Y Z Loss xX Y Z Loss 
Average (4) 5.23% 12.22R 12.00R 11.43R 13.25% 11.55R 11.15R 10.78R 14.01% 11.60R 11.35R 11.10R 14.08% 
Highest 5.35 14.3 13.8 11.8 13.8 13.2 12.6 11.6 14.15 13.0 13.4 12.2 14.9 
Lowest 5.1 10.4 10.3 10.9 12.2 9.9 10.6 10.2 13.9 10.2 10.0 10.2 13.4 
Max. dif. 0.25 3.9 3.5 0.9 1.6 3.3 2.5 1.4 0.25 2.8 3.4 2.0 1.5 


X—Filtered at 180°F. 
Y—Filtered at 70°F. 
Z—P. & G. reading of samples “Y.”’ 
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The results under No. 3 also show the necessity of filtering oil cool; 
heating to facilitate filtering gives darker color readings. 

Our conclusions and recommendations are as follows: 

1. The present method for determining refining loss and color, as a 
means of evaluating crude cottonseed oil should not be condemned as 
fairly concordant results on duplicate samples can be obtained by differ- 
ent chemists, if variations in manipulation are avoided. 

2. Work should be continued in the direction of further eliminating 
possible variations in manipulation. 

3. Further tests should be made giving particular attention to crude 
oils that refine and settle with difficulty when subjected to the usual 
treatment. 

4. As the present rules omit all reference to filtering the refined oil, 
a sentence should be inserted in rule No. 272—Section 7 (a) at the begin- 
ning of the section, reading as follows: 

“Tf the refined oil is not clear and brilliant, it must be clarified before 
reading the color, by filtering through white filter paper at a temperature 
of 20° to 24°C., without the application of heat or addition of any ma- 
terial to facilitate filtration.” 


THE Procter & GAMBLE Co., 
IVORYDALE, OHIO 


STANDARDIZATION OF COLOR READINGS, REPORT FOR 
1924-25 


By H. P. TrRevirHick 


The color committee this year has confined its efforts to a test of the 
Bailey tintometer. Six samples were sent out to the members and were 
read by the use of the Wesson instrument, the Bailey instrument, and with 
the old-fashioned Daylight machine. ‘The results were averaged and the 
maximum and minimum deviations determimed on each sample. Strange 
to say, the total deviation from the mean by natural daylight was less than 
by either the Wesson or the Bailey instrument. This, I believe, was due 
to the fact that the orifices in the natural instrument are much larger. 
A copy of these readings are attached herewith. In five out of six readings 
the mean of the Wesson is much less than the Bailey instrument. _ 

The members were also asked to make comparative readings on samples 
of their own and report them. Mr. James has sent in a list of cottonseed 
oils only; the other three gentlemen have not sent theirs in yet. There is 
also attached a list of readings made on oils and greases, made by your 
chairman. 

Some of the members of the committee are much in favor of the Bailey 
instrument while others are not. Two of the major criticisms are the size 
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of the orifices, and the intensity of the light. They still feel, however, that 
the instrument is satisfactory enough to be adopted as one of the instru- 
ments available for reading colors, and we therefore recommend that the 
Society consider such adoption. 

The committee also feels that if the old style instrument were incased in 
a suitable box, with reflectors and artificial light source, it would be at least 


CoLoR READINGS OF CoTTON Or, MADE BY MR. JAMES 


Daylight Wesson Bailey Daylight Wesson Bailey 
7.9 7.6 7.5 6.0 5.6 5.6 
5.8 5.6 5.6 5.0 4.8 4.8 
6.4 6.2 6.1 4.8 4.6 4.5 
5.4 5.1 5.0 9.0 8.6 8.4 
8.6 2 8.1 4.2 4.0 4.0 
7.6 7.3 7.2 7.0 6.7 6.6 
4.8 4.5 4.5 12.8 2.6 12.4 
6.8 6.6 6.5 3.8 3.6 3.6 
8.6 8.2 8.1 9.6 9.3 9.2 
7.2 6.9 6.7 6.6 6.4 6.4 


CoLor READINGS MADE BY Mr. H. P. TREvITHICK 


Wesson Bailey Natural Daylight 

Sesame oil 13Y— 2.2R 13Y— 2.2R 12Y— 2.0R 
Palm kernel oil 5OY—10.0R 44Y— 8.4R 50Y— 9.7R 
Cottonseed oil 35Y— 9.6R 35Y—- 9.3R 35Y— 9.8R 
Cottonseed oil 35Y— 9.8R 35Y—10.1R 35Y—10.0R 
Cottonseed oil 35Y—14.0R 35Y—13.2R 35Y—13.8R 
Grease (1” column) 35Y— 5.5R 5OY— 5.0R 

Grease bleached (1” col.) 10Y— 2.2R 10Y— 2.2R 

Patm kernel oil 40Y— 6.8R 40Y— 6.5R 

Palm kernel oil ' 40Y— 6.6R 35Y— 6.3R 

Grease 70Y— 7.8R 70Y— 6.6R 

Grease 15Y— 2.5R 13Y— 2.4R 

Grease 35Y— 6.5R 35Y— 5.2R 

Grease 20Y— 3.5R 20Y— 3.6R 

Sesame oil 8Y— 1.5R 9Y— 1.3R 9Y— 1.5R 
Sesame oil 7Y— 1.5R 7Y— 1.5R 7Y— 1.5R 
Sesame oil © 8Y— 1.2R 8Y— 1.2R 8Y— 1.3R 
Sesame oil 9Y— 1.3R 9Y— 1.2R 9Y— 1.3R 
Sesame oil 5.5Y—1.0R 6Y— 1.0R 5Y— 1.0R 
Palm kernel oil 45Y— 9.2R 44Y— 8.2R 45Y— 9.0R 
Palm kernel oil 40Y— 7.4R 40Y— 6.6R 40Y— 7.4R 
Sesame oil 10Y— 1.5R 9Y— 1.5R 10Y— 1.5R 
Cottonseed oil 13.5R 13.6R 14.7R 
Cottonseed oil 13.2R 13.1R 13.7R 
Cottonseed oil 10.3R 11.0R 11.1R 
Cottonseed oil 10.7R 11.1R 11.5R 
Cottonseed oil 10.8R 10.9R 11.5R 
Sesame oil 7Y— 1.0R 7Y— 1.0R 6Y— 1.0R 


Cottonseed oil 8.8R 9.0R 
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as satisfactory as the present instruments. We believe that this was done 
by Curtis and Tompkins several years ago. 

Mr. Bailey has a set of glasses which were to be standardized by the 
Bureau of Standards. If these glasses are available for the standardiza- 
tion of the sets of the members of the Society, we feel that there will be 
much closer agreement in the color readings. 


WESSON INSTRUMENT 
1 2 3 4 5 6 


Putland 5.9 4.5 7.5 14.7 3.0 8.5 
James 8.8 4.5 16.0 3.6— 9.6 
Evans 9.2 4.5 6.8 16.3 3.3 9.2 
Barrow 8.8 4.7 aa 15.7 3.9 9.5 
Trevithick 10.2 5.3 7.8 16.8 3.8 9.8 
Mean 9.3 4.7 7.4 15.9 3.5 9.3 
Max. deviation—plus 0.9 0.5 0.4 0.9 0.4 0.5 

minus 5 2 6 1.2 6 8 
Total deviation 7.4 

BAILEY INSTRUMENT 

Putland 6.3 4.7 7.9 15.6 3.5 9.3 
James 9.4 4.6 cies 16.0 3.6 9.4 
Evans 11.0 6.0 8.0 5.0 11.0 , 
Barrow 9.1 4.9 _—_ 15.2 4.1 9.8 
Trevithick 10.6 5.6 8.1 15.0 3. 10.4 
Mean 10.0 5.2 8.0 15.5 4.0 10.0 
Max. deviation—plus 0.9 0.8 0.1 0.5 1.0 1.0 

minus 1.0 5 1 5 0.5 0.7 
Total deviation 7.6 

NATURAL DAYLIGHT INSTRUMENT 

Putland 6.3 4.7 8.4 14.9 3.3 8.5 
James 9.6 5.6 ie 15.8 3.8 9.8 
Evans 16.3 4.0 9.7 
Barrow 10.5 5.3 ati 16.0 4.1 9.8 
Trevithick 10.5 5.8 «a 17.0 3.9 10.2 
Mean 10.2 5.3 8.0 16.0 3.8 9.6 
Max. deviation—plus 0.3 0.5 0.4 1.0 0.3 0.6 

minus 6 9 
Total deviation 7.0 


The Chairman wishes to thank the members of the committee, Messrs. 
A. W. Putland, E. M. James, J. D. Evans and E. R. Barrow, for their ¢ 
hearty coéperation during the year. 


Bor. oF CHEMistry, N. Y. PRopucE EXCHANGE, 
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BASIC RESEARCH COMMITTEE REPORT FOR 1924-25 
By E. R. Barrow 


The committee met at 9 a.m. Monday, Nov. 10th, in the Directors’ 
Room of the Cosmos Club. The following members were present: Dr. 
David Wesson, New York, Mr. H. J. Morrison, Cincinnati, Mr. P. S. 
Tilson, Houston, Mr. L. N. Geldert, Secretary, Memphis, Mr. E. R. Bar- 
row, Chairman, Memphis. 

After a two-hour discussion of the four major problems of the Basic Re- 
search Program, which was proposed at the committees’ conference in 
October, 1921, both with reference to results accomplished and new recom- 
mendations to be offered, the committee adjourned to pay its official re- 
spects to Dr. E. D. Ball, Director of Scientific Work,.Department of Agri- 
culture, according to appointment. 

Dr. Ball received the committee most cordially and for forty-five min- 
utes discussed the progress of the investigations with which he was thor- 
oughly familiar, and assured the committee, as he had done at our pre- 
vious conference, that the only limitations upon the Department’s co- 
operation would be the lack of sufficient appropriations and the necessary 
legal authority. In this discussion, he laid great stress upon the economies 
of government under the present administration, and intimated that there 
might be a necessity for a still further reduction in the Department’s ac- 
tivities. 

The committee then called upon Dr. C. A. Browne, Chief of the Bureau 
of Chemistry, and together with Dr. Geo. S. Jamieson, Chemist in Charge 
Oil, Fat and Wax Laboratory, repaired to a nearby café for luncheon. 
While at luncheon the group was joined by Dr. Powers, one of the oldest 
men in point of service with the Bureau of Chemistry and one of the most 
able organic chemists in America. For the past year Dr. Powers has been 
engaged in the study and analysis of the cotton plant, root, stem, leaves, 
fiber and seed. Very briefly he outlined his work and some of the interest- 
ing discoveries made. 

The most notable and interesting point is the extraction and identifica- 
tion of a substance known as trimethylamine, having a fishy odor, being 
non-poisonous, and to which he attributes the attractiveness of the cotton 
plant for the boll-weevil. Having identified the substance, it was then 
found that herring brine provided a practical and abundant source of this 
compound. Quantities have been prepared and sent to the Delta Ex- 
periment Station at Tallulah, from which most gratifying results have been 
reported. Dr. Coad reports that the weevil will leave the cotton plant 
for this substance placed upon other foliage, which would undoubtedly 
provide a means of decoying and poisoning the weevil more easily. Several 
members of the committee recognized in the odor of this compound the 
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characteristic odor of raw cottonseed soap stock. The committee then 
adjourned to Dr. Browne's office, where the entire afternoon was spent in 
conference with the different men engaged in researches related to cotton- 
seed products. 

Dr. E. W. Schwartze, pharmacologist, outlined his studies of the gossy- 
pol content of cottonseed kernels, together with the feeding experiments 
to determine its poisonous effect upon animals. In the first stage of 
these investigations it was found that gossypol was contained in the ker- 
nels of every sample of cottonseed examined, the samples being collected 
from a widely scattered territory, varying from 0.27% in Texas seed (Lone 
Star) to 1.018% in Sea Island. A fairly true relationship was found to 
exist between the gossypol content and the oil content of the seed. The 
second stage of the investigations consisted of feeding experiments on cats, 
rabbits and rats. In all of the experiments gossypol was separated from 
cottonseed kernels and fed in other rations to healthy animals in large 
doses, and in each instance the animals soon exhibited symptoms of cotton- 
seed meal poisoning, many dying. ‘The data and results of these experi- 
ments are carefully recorded in published bulletins. 

The results of these tests seem to bear out the conclusion that the tox- 
icity of cottonseed kernels is due to their gossypol content. While the 
cottonseed industry has been reluctant to admit that cottonseed or any of 
its products possess a toxic principle, yet cases of cottonseed and meal 
poisoning have been known, and with certain classes of animals their use 
is attendant with certain dangers which are not inherent in products of a 
similar nature. While perhaps discouraging for the time being. their in- 
vestigations will undoubtedly clear up much of the diversity of opinion 
regarding the causes of the injurious effects when found and establish a 
basis for further investigations, leading to a complete control or elimination 
of this toxic substance. ‘This conclusion seems to find confirmation in the 
fact that cottonseed poisoning is less feared in Texas and the Southwest 
than it is in the Gulf and Atlantic States, where the oil content is higher 
and a correspondingly high gossypol content was found. 

Dr. Schwartze expressed the belief that a process of treatment or man- 
ufacture might be found to completely detoxify cottonseed meals. It 
should be said that all investigators working upon this project have ex- 
perimented with cottonseed kernels, and that no one has so far ever been 
able to extract gossypol from cottonseed meal. It is known of course that 
the toxicity of cottonseed meal is much less than that of the seed or kernels. 
This is explained by the theory that gossypol is oxidized to a less toxic 
form during the cooking process and exists in the meal as a sparingly sol- 
uble compound designated as D-gossypol. Dr. D. B. Jones, of the Pro- 
tein Investigation Laboratory, outlined his studies on the proteins of cot- 
tonseed meal. 
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The principal protein of cottonseed meal is known as globulin, and was 
separated from several samples of commercial meal. Digestion experi- 
ments im vacuo were conducted upon the separated globulin in comparison 
with the animal protein casein which is regarded as the standard of meas- 
ure in digestive experiments, and it was found that with pepsin and tryp- 
sin the protein of cottonseed meal gave fully as high a percentage of di- 
gestion as did casein, corresponding to practically 100% digestibility. 
Dr. Jones concludes that the proteins of cottonseed meal are comparable 
to meat proteins, and suggests the possibility of the development of a suit- 
able meat substitute. Further studies have been made of the effect of the 
addition of gossypol upon the digestibility of globulin and casein in vacuo, 
and it was found in both instances the addition of gossypol greatly reduced 
the digestibility of the protein. 

In the case of globulin it was found to be 83°% digestible, which corre- 
sponds to the average of digestive experiments on the proteins of cotton- 
seed meal 7 vivo. 

Dr. Geo. S. Jamieson, Oil, Fat and Wax Laboratory, outlined his in- 
vestigations upon the constituents of crude cottonseed oil, having pre- 
viously reported the method developed for the estimation of the amount 
of neutral oil in any given sample. Dr. Jamieson’s investigations for the 
past year have been upon the settlings or non-oil constituents from crude 
oil in which he has found phosphatide, a plant lecithin, and a vegetable 
mucilage, but has been unable to obtain any evidence of the presence of a 
true gum. The study of their constituents is interesting from the fact 
that it is the non-oil constituents of crude oil which supply the emulsifying 
agents upon the addition of caustic soda and thereby have a very important 
bearing upon the losses obtained in refining. Dr. Jamieson is continuing 
this work and is hopeful of being able to supply a basis upon which might 
be developed a means of controlling and reducing refining losses. 

Mr. George F. Bidwell, Cattle Food Investigation Laboratory, who for 
a number of years has had very close contact with the Interstate’s com- 
mittee on cottonseed meal standards and definitions, was present and ex- 
pressed satisfaction with the present status of this question. He empha- 
sized particularly, however, that the Iadustry for its own protection should 
concentrate effort on perfecting 2 more uniform product which will stand 
up to guarantees and stated that his department would look with favor 
upon some plan of certification of cottonseed meal shipments which was 
the subject of several articles in the October Cotton Oil Press. As tersely 
expressed by Mr. Bidwell, ‘‘41.5°%% cottonseed meal, plus a check for the 
deficiency, is not the equivalent of a guarantee of 43%.”’ 

Dr. Bidwell has developed in his laboratory a very rapid, simple and ac- 
curate method for the determination of absolute moisture in organic prod- 
ucts, which will supply a long felt want and which will undoubtedly re- 
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place the present unscientific, inaccurate and unreliable method whenever 
the importance of the moisture content enters into the valuation of any 
commodity. ‘The absence of such a reliable determination is all that has 
prevented the settlement of differences in protein content being made on 
a dry basis. ‘The committee visited Dr. Bidwell’s laboratory on Tuesday 
morning and witnessed a demonstration of this method. ; 

Dr. Marion Dorsett, Chief, Biochemical Division of the Bureau of Ani- 
mal Industry, received the committee very cordially, and outlined a policy 
of the fullest coéperation in keeping with the limitations of the Bureau, 
which relates to animal products and their bearing upon other products 
having a kindred nature and use. ‘The subject of interest to this committee 
under investigation in this Bureau is the problem of rancidity in fats and 
their physiological effects. 

Mr. William C. Powick was invited before the committee and outlined 
the work he has been engaged in for the past year. This included the study 
of the products formed during the development of rancidity, together with 
the correlated investigations of the effect of air, light and metals upon the 
development of rancidity. The identity of the compounds developed in 
rancid fats have been quite clearly defined, and at the present time the 
work under Mr. Powick is confined to a study of the physiological effect 
of rancid fats upon animals—white rats being used for the experiments. 
Mr. Powick has so far been able to observe that the rats fed upon the rancid 
fats are not thriving so well as those fed upon sweet, wholesome fat of the 
same origin. A rather peculiar and interesting contradiction has developed 
in these investigations, namely, Dr. Steimetz has recently published the 
result of investigations proving that freshly refined cotton oils are lacking 
in A-vitamines, which deficiency is readily supplied by exposure of the oil 
to light. As light is known to produce rancidity in fats and oils, this in- 
consistency regarding its nutritive value is yet to be reconciled. In this 
connection, Dr. Jamieson has recently made some interesting experiments 
consisting of the exposure of photographic plates in a dark room to the 
influence of refined cotton oil which had previously been exposed to light, 
in comparison with oils which had not been so exposed. In the former 
case a well-defined photographic impression was developed, while the 
unexposed oil produced no effect. This might seem to indicate that light 
exposed oils have some property of radio-activity. 

Mr. Robert Kerr, Meat Inspection Laboratory, and Messrs. George 
E. Holm and George R. Grunback of the Bureau of Dairying, have made 
extensive studies of the subject of rancidity, but the time limitations of the 
committee prevented a review of their work. 

Dr. W. W. Stockberger, Chief, Bureau of Plant Industry, has been 
temporarily detached from the Bureau of Plant Industry, and Mr. A. F. 
Sievers, who for the past year has been engaged in the analysis of cotton- 
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seed of different varieties from a number of locations, in coéperation with 
the Office of Crop Acclimatization, is temporarily on assignment to Cal- 
ifornia. ‘This problem is the development of varieties of cottonseed which 
will yield fiber of the maximum value, together with the maximum per- 
centage of oil, and the effect of cultural conditions. While the results, 
so far tabulated, are insufficient for definite conclusions, they strongly 
indicate that if the work is extended through a number of years it will be 
possible to establish some definite facts regarding the relationship of seed 
values to varieties, and to general cultural conditions. Dr. Stockberger 
personally assured the writer that the work would be continued along 
even more extended lines during the present season. The writer again 
offered the gratuitous service of the firm of which he is a member, in han- 
dling some of the analytical determinations, as was done on all the samples 
(about 250) examined last year. At 12.50 P.M. the committee repaired 
to the Cosmos Club, where it had invited to luncheon those men in the 
Department who had been interested in, and actively engaged on, the pro- 
gram of research. 

Those present besides the members of the committee, were: Dr. C. A. 
Browne, Chief, Mr. D. B. Jones, Mr. George S. Jamieson, Mr. George F. 
Bidwell, of the Bureau of Chemistry; Dr. Marion Dorsett, Mr. George 
E. Holm, Mr. William C. Powick, Mr. George R. Grunback, of the Bureau 
of Animal Industry; and Dr. W. W. Stockberger, of the Bureau of Plant 
Industry. 

This luncheon, which was strictly informal, afforded a most favorable 
opportunity for a closer personal contact and an informal discussion of 
many phases of the work, and was thoroughly enjoyed by all. 

The committee was unanimous in its opinion that this meeting in Wash- 
ington, the first since 1921, was exceedingly profitable and valuable. 
On the other hand, the scientists engaged in the research investigations, 
looked upon the visit of the committee as affording them new inspiration 
and incentive in their work. Much valuable work has already been ac- 
complished, and much is under way, or projected. ‘The disposition of the 
Department is to coéperate with our Industry to the extent of its limita- 
tions. It remains for the Industry to direct and utilize these powerful 
allies to its best advantage. The committee is unanimously and firmly 
of the opinion that such conference as has just been held should be held at 
least once a year, and it is hopeful that the Interstate Cottonseed Crushers’ 
Association, through its officers, will recognize the value and importance 
of this work to the extent of insisting that the close contact already es- 


tablished be maintained. 


BARROW-AGEE LABORATORIES, 
MEMPHIS, TENN. 
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H. B. BATTLE 


PRESENTATION OF A GAVEL AT THE 15th ANNUAL BANQUET 
OF THE A. 0O.C. S. 


New Orleans, May 6, 1924 

By H. B. BATTLE, 14TH PRESIDENT 

I have heard it said in days gone by that “‘uneasy lies the head that wears 
the crown.’”’ There must be something behind these words, or else they 
could not have gotten so well impressed upon the minds of so many people. 
There can be different kinds of crowns, worn by Czar, Kaiser, King or 
Kaliph. During recent years all three of these KKK’s have been toppling 
over, and a Czar or so in addition. The crown is lost, the throne torn down, 
and the ruler himself dethroned, banished, or killed in cold blood, as the 
fury of his people may dictate. 

When thinking on these things I am most forcibly reminded that a little 
elevation, as well as a great deal, may bring distressing responsibilities, 
and in fact they came to me just a year ago. Tonight it is with a feeling 


2 


* 


& 
of relief that I pass to my successor such authority as I have had during 
the past !2 months together with its emoluments....... We have this 
afternoon elected a new President. We have in the past tried him out 
on various committees, and he has shown himself both willing and able. 
We have placed other duties on his shoulders and still he has proven him- 
self ready for anything that we wished upon him. It would seem that our 
President should have some badge of office, some symbol of his Authority. 
If it cannot be a sceptre, a crown or an axe, we should give him something 
pertaining to the industry in which we work, and upon which our Society 
is founded. 

You may not have thought of the great antiquity of this industry. 
It is rooted in the dim distant past, so remote that we do not know its 
origin. Also it is an American industry and existed ages before Europeans 
came to these shores....... The aborigines, far earlier than the Indian 
inhabitants the white people found here, knew the value of oils and fats, 
and systematically manufactured them into edible products. The First 
Explorers found them separating oils from native nuts, which early be- 
came a recognized product for export....... The wily buyers of these 
products secured for a few beads or bullets or a colored cloth, sufficient 
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oil to more than shame their inner conscience, if indeed they possessed any. 
The tanks used in those days were not exactly ISTX, ATL or SCOX, 
but skins of animals, appropriately tied at the corners. Lacking our 
steel highways, over mountains and through dales, the transfer of these 
oils from the interior to the coast required weeks of rough mule back 
jolting over almost impassable trails in all kinds of weather. I honestly 
believe the flavor of the oil was somewhat affected, and the free fatty acid 
and the refining loss must have been increased by such treatment. Their 
“flag settlements’ in consequence must have carried disaster to the poor 
native sellers. 

Investigations have shown us that native nuts, such as walnuts and hick- 
ory nuts and even acorns, were very extensively used in this oil manufac- 
ture. Not having a hydraulic press, the natives were perforce obliged to 
extract the oil in other ways. This they did by boiling the cracked nuts 
in water and skimming off the oil, which came to the top. The badge of 
office to be transferred to our new President, Mr. Morrison, is in fitting 
commemoration of these ancient oil crushers. The gavel which I hand to 
him is a product of these aborigines. The children were taught to crush 
the nuts, and a hammerstone was used similar to the one upon this gavel, 
only oftentimes of a larger size. The handle of the gavel is from the wood 
of a black walnut tree now growing on the ancient site of Taskigi-town, 
a settlement of the Upper Creek nation within a very few miles of Mont- 
gomery, Alabama. This tree was either planted by the Indians or else 
is a seedling from one which was, because the trees are growing ina straight 
line near the town site....... Fort Toulouse was located there by the 
French in 1714 and remained under them until the treaty of 1760, when 
they withdrew their outposts and left the country in the hands of the 
English... .... 

Indian chieftains, many of national fame, such as Osceola and Tecumseh, 
had their origin very close to this exact spot, for in fact in earlier days this 
region was the most populous in native inhabitants in all the broad coun- 
try. Wecan but hope that the liquid golden oil which these primal people 
transmuted from native growth, and which supported them in their lives, 
and formed the basis of an important industry, may also continue to’in- 
crease and multiply in this land of ours, and bring joy, happiness and 
prosperity in excess of that of the present or recent years. The aboriginal 
Americans were our first chemists and oil crushers, and I take pleasure 
in passing on to our newly elected President, this symbol which reminds 
us of them, and in fact was a part of their daily life. 

I bespeak for our new President your close coéperation and assistance 
in making his administration the very best we have ever had...... 


THE BATTLE LABORATORY, 
MONTGOMERY, ALA. 
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ABSTRACT 


ABSTRACT 
A paper by Wilmer C. Powick of the Bureau of Animal Industry, entitled “The é 
Characteristics of Rancid Fat as a Food,”’ was presented. Complete rations containing 
rancid lard were fed to white rats, in comparison with similar control rations contain- 6 ‘ 
ing equal quantities of sweet lard. In two experiments the ration constituents were 
combined in a single mixture, while in a third experiment, the Vitamin A in the form of 
dried egg yolk was fed apart from the main ration. Post mortem examinations showed 
no evidence of rancid lard being toxic to white rats; but where the Vitamin A was in- 
corporated in the same mixture with the rancid lard, vitamin deficiency resulted in all 
cases. This did not happen when sweet fat was employed or when the Vitamin A was 
fed separately. The food consumption data indicated that the observed deficiency 

fas not due to insufficient food intakes Apparently the Vitamin A was gradually 
destroyed through intimate contact with the rancid lard, presumably being oxidized 
by the organic peroxides that are characteristic of rancid fats in general. 


GEORGE S. JAMIESON 


~ 
146 
ON 
\ 
at’, 
» 
Fig 
¢ 


Om AND Fat INDUSTRIES 1 


Baker’s 
.2.Analyzed 


Chemicals and Acids 


| 

| and know what you are é¢et- 
ting. You can’t be sure when 
you order just C. P. Our label 
shows the analysis, and the 
Baker system of rigid inspec- 
tion and careful packing as- 
sures freedom from foreign 
impurities. 


J. T. BAKER CHEMICAL CO. 
PHILLIPSBURG . NEW JERSEY 


C. P. Chemicals and Acids | 
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E. DE HAEN’S 


Preparations for Normal Solutions 


Are now also available 
for 


Full Normal Preparations 


1/1 N. Acid Hydrochloric 
1/1N. Acid Nitric 

1/1 N. Acid Sulphuric 

1/1 N. Sodium Hydroxide 
1/1 N. Potassium Hydroxide 


To meet the demand for higher concentra- 
tion than the original 1/10 N. Preparations. 


For full information call on your Labora- 
tory Supply House or 


Sole Importers for U. S. A. and Canada 


Pfaltz @ Bauer, Inc. 
300 PEARL STREET-NEW YORK 


LABORATORY CHEMICALS INDUSTRIAL CHEMICALS 
WOOLGREASE (Common and Neutral) 
LANOLINE, U.S. P. 


Complete List of our Products gladly sent on request. 
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ZEISS 
SUGAR AND OIL REFRACTOMETER 


IN OUR STOCK FOR IMMEDIATE SHIPMENT 


A new construction reading 
in the field of view both re- 
fractive indices and dry sub- 
stance percentages and, by the 
addition of a compensator by 
means of which the line of 
separation is rendered color- 
less, not only in sugar juices 
of all kinds, but in oils, petrol, 
benzol, turpentine, spirit, salt 
solution and other liquids. 

This new instrument: is al- 
ready in use with great satis- 
faction in the laboratories of 
the Southern Cotton Oil Com- 
pany. 

The range in refractive in- 
dices is 1.3830 to 1.540 and the 
range in percentage of dry 
substance in sugar is 0 to 
50% in thence to 
97.5% in 1/,oths. 

The instrument is supplied 
in two models, i.e., with tem- 
perature adjustments for 20°C. 
and for 28° C., but a tem- 
perature correction table is 
supplied with each instrument 
for use when the thermometer 
reading deviates from the 
temperature to which the in- 
strument is adjusted. 


Code 
8645. Zeiss Sugar and Oil Refractometer, Standard Model, ad- Word 
justed for use at 20° C., with thermometer _ $222.00 Nofca 

8646. Ditto, but tana Model, — for use — 28° C., with 
thermometer . 222.00 Nofew 


Copy of pamphlet No. 405, giving detailed description wide above instrument, 
sent upon request. 


ARTHUR H. THOMAS COMPANY 


RETAIL-- WHOLESALE--EXPORT 
LABORATORY APPARATUS AND REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA, U. S. A. 

CABLE ADDRESS, “BALANCE,” PHILADELPHIA 
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| 4. | CENCO GIANT HEATERS 
| WITH RHEOSTAT FOR CONTROLLING HEAT OUTPUT 


Are Useful for Rapidly Heating Large Flasks and Vessels Which 
Require Greater Heat and a Larger Opening Than Are 
Obtainable with Our No. 9647 Cenco Electric Heater 


No. 9645 


SUGGESTED USES 


1—Analytical Distillation of Petroleum. 
(See Bulletin No. 125 of Bureau of Mines.) 

2— Distillation Tests of Kerosene and Turpentine 
(See Technical Paper No. 323A, Bureau of Mines; also Tentative Standard 
D84-24T and Standard D13-24 of the American Society for Testing Materials.) 


3—Vacuum Distillation of Organic Liquids. 

{— Distillation of Inflammable Liquids. 
5—Nitrozen Digestions and Distillations. 

-Ashing of Organic Products, such as soap stock. 


DIMENSIONS 


Amperes at 110 volts, 4.6. 


7—-Concentration of Solutions. 


Height overall, 84 inches. 
Diameter overall, 6 inches. 
Diameter of Opening, 3" inches. 
] Energy Consumed, 500 watts. 


CENTRAL SGIENTEIC, COMPANY 
LADORATORY 


Length of cord, 6 feet. 
Weight, 6 pounds and 4 ounces. 


Clamps on rods of Diameter up to 19 mm. 
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PURE NICKEL 


Dime Brand | 
“twice as good as theirs.” | 
Rod—Wire—Sheet—Tape 


Seamless Drawn Tubing for the | 
Chemical Field 


H. BOKER & CO.,Inc. 
102 Duane St., NEW YORK CITY | 


Boston Cleveland Chicago Montreal | 


THE BATTLE 
LABORATORY | 
H. B. Battle, Ph.D., Prest. 


Analytical and Consulting Chemists 


MONTGOMERY, ALA. | 
} 


HOUSTON 
LABORATORIES 
P. S. TILSON. M.S. 
Analytical and Consulting Chemist 


215% Main St. HOUSTON, TEXAS 


CURTIS & TOMPKINS 


Analytical, Industrial and Engineering 


CHEMISTS 


331 California St. SAN FRANCISCO 


JOURNAL OF 


LAW & COMPANY, Inc. 
Consulting and Analytical 
CHEMISTS 


Atlanta, Ga. Wilmington, N.C 


| Memphis Tennessee 

Branch Laboratories 
Shreveport,La. Greenville, Miss. 

| Jackson, Miss. Little Rock, Ark. 
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Barrow-Agee Laboratories 
ANALYTICAL AND CONSULTING 
CHEMISTS 


| Main Office and Laboratory 


F. 2. B.S., Ch.E., President 


THe FORT WORTH 
LABORATORIES 


Consulting, Analytical Chemists and 
Chemical Engineers 


| 82814 Monroe Street 
P.O. Box 1008 


. FASH, B.S., Vice- President 
| 


| Chas. W. Rice & Co. 


| ANALYTICAL AND CONSULTING 
CHEMISTS 


P. O. Drawer 538 
| Columbia 


Fort Worth, Texas 


| 
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| 


South Carolina | 


— 


Chattanooga Consulting 
Laboratories 


Manufacturing, 
Analytical and Consulting Chemists 


80814 Pine Sts., Chattanooga, Tenn. 
Dr. S. B. Higgins, Manager 


Established 1914. 
America. 


post free. 


Subscription $6 a year. 


odd volumes on request. 


AMERICAN JOURNAL OF BOTANY 
Devoted to All Branches of Botanical Science 
Monthly except August and Septem- 
ber. Official Publication of the Botanical Society of 


Volumes 1-11 complete, $79 
Single numbers, 75 cents, post free; Prices of 
Foreign postage 40 cents. 


American Journal of Botany, 
Brooklyn Botanic Garden, 
Brooklyn, N.w®. 
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THE AMERICAN OIL CHEMISTS’ SOCIETY 


The following 


OFFICIAL SUPPLI 


authorized by the OFFICIAL METHODS may be ob- 


tained from the Secretary-Treasurer at prices named: 


Official Standard Fuller’s Earth,.......... 4-lb. can 
Official Moisture Dishes..................... each 


Standard Ammonium Sulfate (for standardizing, con- 


bottle. . 


Standard Sodium Carbonate (for standardizing, con- 


taining 99.93% NasCOs) ................ bottle 


Send orders to 


J.C. P. Helm, Secretary-Treasurer 
705 Tchoupitoulas St. 
New Orleans, La. 


. $0.80 
.. 0.06 


1.00 
.. 1.00 


USE 


86-88 High Test Gas Machine Gasoline 


Known as GAS-O-LITE 


For gas machines. Guaranteed to produce 
more gas per gallon than any other gasoline 
on the market. Free evaporating. No resi- 
due. Exclusive manufacturers, not jobbers. 


Send us a trial order. 


THE HICKOK PRODUCING COMPANY 


Toledo, Ohio 
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A COLOR-BLIND PERSON | | 


can accurately measure colors with the 


K & E COLOR ANALYZER 


A New Direct Reading Spectrophotometer 


Details and Price upon Application 


KEUFFEL& ESSER Co., HOBOKEN, N.J. 


THE 
American Earth Co. 


South Bend, Indiana 
Plant, Piedmont, Texas 


American Piedmont Earth will save 
you thousands of dollars a year because 
of its low oil absorption. 


Will bleach better than Standard earth. 
You need it if you have dark oils. , 


We have greatly improved the filtering 
qualities of our earth. 


LABORATORY FORCE IS AT YOUR SERVICE 
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ACTIVATED 


DARCO| CARBON CO! 


"HIGHEST PURITY—STANDARDIZED UNIFORMITY 
LOWEST RETENTION LOSS—FASTEST FILTRATION 


For Purifying and Decolorizing Oils, Fats, Waxes, 
Glycerine, Sugars, Syrups, Solvents, Chemicals, etc. 


Distributing Points 


NEW YORK ST. LOUIS LOS ANGELES LONDON, ENG. 
PHILADELPHIA CINCINNATI PORTLAND (Ore.) PARIS, FRANCE 
BUFFALO NEW ORLEANS SEATTLE TOKIO, JAPAN 
CHICAGO SAN FRANCISCO MONTREAL MELBOURNE, AUS. 


WORKS: Marshall, Texas (Largest Plant of Its Kind in the World) 


IMMEDIATE SHIPMENTS—ANY QUANTITY 


DARCO SALES CORPORATION 


General Offices: Ligget Building, 45 East 42nd St. 
New York, N. Y. 
TELEPHONE: “Vanderbilt’’ 1592-1593 CABLE ADDRESS: “‘Darcosale—New York" 


THE GILMER ELECTRIC HEATER 


A successful Electric Steve 
for the Kjeldahl Nitrogen 
Determination and all 
other laboratory work 
where heat is required. 


Gilmer heaters are built to 
be used on 55 or 110 volt 
current. 


If your supply house can- 
not furnish you, write us 
for full description and 
prices. 


WACHTEL SUPPLY COMPANY 
408-410 BULL STREET SAVANNAH, GEORGIA 
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PROTECTIVE PRODUCTS 


comprise a complete line for the preservation and 
decoration of wood, metal, plaster, concrete and other 
surfaces, and include: 


Technical Paints 

Concrete Floor Coatings 
Waterproofing Compounds 
Damp-Resisting Paints 
Cement and Mortar Colors 
Steel Preservative Paints 
Interior Wall Coatings 
Enamels, Varnishes 


Specialties 
Descriptive literature gladly sent upon request. 


ESTABLISHED 1848 INCORPORATED 1922 i" 


Technical and Scientific Paint and Varnish Makers 


110 EAST 42nd STREET, NEW YORK, N. Y. 
Opposite Grand Central Terminal 
Works: Long Island City, N. Y. 


ti 
10 
‘ 
~ 
Meats jie, ee 
ay 
é 
4 
| 
ay, 
‘ec. 


+. 


Om, AND Fat INDUSTRIES 


1] 


we 


CROWELL 


Patented 


Vacuum Pumps Air Compressors 
Positive Pressure Blowers 


ARE THE BEST 


The extreme simplicity of the 
Crowell design, the positive action, and 
the remarkable compactness of each 
unit, recommend Crowell Air Com- 
pressors or Vacuum Pumps for all 
duties requiring pressures up to 30 
pounds per square inch or vacuum to 
29'/, inches; they are _ especially 
adapted for use in all laboratory work 
and chemical plants. 

Crowell Positive Pressure Blowers 
are used extensively for gas and oil 
furnaces, blow pipes and burners for 
melting metals, hardening, tempering, 
annealing, forging, brazing, etc.; in 
fact, for all metallurgical and chemical 
processes requiring air from 1 to 10 
mpounds pressure, or any degree of 
vacuum not exceeding twenty-four 
inches. 


Made in 10 Standard Sizes from 2 te 400 cubic 
feet per minute. 


“Crowell” No. 0-D Vacuum Pump 


For Use in Small Laboratories and All Other 
Experimental Work 


Type 
Belt-driven 


Designed for Intermittent Opera- 
tion and principally for vacuum work, 
but can also be used for pressure. It 
is fitted in an oil immersion box, mak- 
ing it practically leak-proof, and will 
exhaust to a vacuum of from 29” to 
30” or a pressure up to 25 Ibs. to sq. 
inch. Capacity about 2 cu. ft. of free 
air per minute. 1/3-H. P. required to 
operate pump. 


STANDARD OF QUALITY FOR OVER 40 YEARS 


CROWELL MANUFACTURING CO. 
CLIFTON PL., COR. FRANKLIN AVE., BROOKLYN, N. Y. 
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STONE 


A Quarried Soapstone of Superior Quality 


For Your Laboratory 


Alberene Stone Table Tops, Fume Hoods, Sinks, 
Shelves, etc., have the qualities you want— 
smooth finish, dense, close-grained, non-absor- 
bent, chemically inert, not easily stained—easily 
cleaned and kept clean —of a color that is rest- 
ful and easy to work with. They’re considered 
standard in most well-equipped laboratories. 


We will send you, on request, catalog matter 
and Detail Sheets that will interest you. We 
design and install, as well as manufacture. 


ALBERENE STONE COMPANY 


153 West 23rd St., NEW YORK 
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Floor Type Two Tube (48 nipple) Duriron Digestion Unit, Complete Equipment 


1. Fan. 3. Fume Tube. 5. Fan Subbase 
2. Drip Trap. 4. Extension Tube 6. Tube Support 


Duriron Kjeldahl digestion tubes are produced in capacities 
of six nipples and upwards. 


Complete units, as shown above, or any part thereof, are 
furnished. 


The Duriron fan shown exhausts efficiently up to 48 nipple 
units, and has 4H. P. motor (operating from light socket). 
This fan exhausts fumes outside the laboratory and so eliminates 
necessity of hood. 


The nipple-type Duriron tube (patented) has these real ad- 
vantages over the open-hole type; flask necks do not overheat, 
so do not burn operator; nipple opening is so small that unused 
openings do not require plugging; Duriron is wholly resistant 
to all corrosive fumes, and so the insta!lation is permanent. 


Duriron Bulletin No. 139, ‘‘Duriron Digestion Equipment,” 
gives complete particulars, and will be sent on request. 
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The Zeiss Immersion Refractometer has removable prisms. Six . 


REFRACTOMETERS 


Cut Shows the Standard Abbe Refrac- 
tometer. 


We have these in stock of standard 
makes as follows: 


Zeiss Abbe Refractometer .. .. ..$222.00 
If with sugar scale ............ $241.50 


Spencer Abbe Refractometer.. . .$250.00 
If with sugar seale........... ..$265.00 


Bausch & Lomb Abbe Refrac- 
If with sugar scale... ...... .. ..$275.00 


Besides the Abbe Refractometers 
as above indicated and as per cut, 
we have Immersion Refractom- 
eters which are somewhat less ex- 
pensive. 


prisms are supplied covering range from 1.325 to 1.492; the price 
of the first three prisms is $28.00 each and of the last three $33.00 
each. Zeiss Immersion Refractometer without prisms $124.00. 


Bausch & Lomb Immersion Refractometer, complete with one 


prism, from 3.5 to 4.0 


Write for Bulletins and Additional Information 


EIMER & AMEND 


Est. 1851 


Inc. 1897 


HEADQUARTERS FOR LABORATORY APPARATUS 
AND CHEMICAL REAGENTS 


NEW YORK, N. Y. 


213 Third Avenue 
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